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An Overview of the Safety of Methadone Use and 

By Domenica Oberholtzer, PharmD, CGP, OSU College of Pharmacy 

Although methadone has had a comparable safety and efficacy profile to 
morphine for use in chronic non-malignant and cancer pain, its safety is of 
increasing concern due to its long and variable half-life and associated risk of 
QT interval prolongation. 123 ' 4 ' 6 ' 6 This prompted a FDA safety alert in 
November 2008 resulting in a black box warning highlighting the risk of 
sudden death and cardiac arrhythmias secondary to QTc prolongation and 
torsades de pointes. A recent analysis of the Oregon fee-for-service Medicaid 
methadone use revealed that 10% of the 532 patients who received 
methadone from 12/1/07 - 11/30/08 were receiving a dose associated with a 
higher risk of QTc prolongation (Table 1). Given this situation, methadone 
should not be considered a first line agent and clinicians prescribing 
methadone should be knowledgeable about its unique pharmacokinetic 
properties, drug-drug interactions and toxicities. 7 ' 89 ' 10 " Patients must be 
carefully selected and the drug carefully prescribed and monitored. 



Table 1. - Oregon FFS Methadone Use Summary per Patient* 



n = 532 




Ranqe 


Mean Claim Count per Patient 


9 


(1-38) 


Mean Total Days Supply per Patient 


226 


(1-780) 


Mean Daily Dose per patient 


62 


(2.5-719) 


Unique patients with mean dose >120mg/day 


55 


10% 



*h([p //pnarmacy oregonslale.edu/drug policy/pages/dur board/evaluations/articles/Methadone_DUE.pdf 



A Summary of Dosing and Safety Considerations 7 

• Elimination half-life is highly variable (3-128 hours) and does not reflect 
the duration of analgesia. At the mean half-life of approximately 60 
hours it would take 12 days to reach steady state. Thus plasma levels 
accumulate and adverse effects are delayed 1-2 weeks from initiation. 

• Morphine Equivalent (ME) conversion ratios vary by ME dose (< or > 
200mg), patient genetics, route, acute vs. chronic dosing and are not bi- 
directional. When moving from methadone to morphine it is important 
to allow 28 days for methadone to clear. 

• Methadone is predominantly metabolized by CYP C3A4 but also by CYP 
2B6 and is heavily protein bound; therefore there are many potential 
drug interactions. 

• Methadone prolongs the QTc interval through its effects on cardiac 
repolarization. It is also a negative inotrope. Both effects contribute to 
sudden cardiac death events even in the absence of structural cardiac 
defects. 

Prescribing Recommendations 

• Opioid naive or patients receiving codeine preparations: start at low dose 
and increase slowly 7 

• 2.5 mg BID-TID; upward titration by 2.5 mg q8h no sooner than 
weekly 

• Conversion from other opioids 

• Starting dose not to exceed 40 mg/day; upward titration no sooner 
than weekly. 8 

• Use short-acting opioid for breakthrough pain until optimum dose 
reached 8 

• QTc Evaluation for at risk patients 9 10 

• High doses such as above 60 mg/day. 

• Females (longer QTc interval) 

• Family history of "long QTc syndrome"; syncope/sudden death 

• Electrolyte depletion (especially potassium) 

• Concomitant use of CYP 3A4 inhibitors or QTc prolonging drugs 
(Table 2) 



Recommendations for Judicious Use 

• Structural heart disease, arrhythmias, syncope 

• ECG screening and discontinuation of methadone recommended 
with QTc intervals near 400-500 ms. 



Table 2. Possible methadone drug interactions causing QTc prolongation 
or cardiac arrhythmias 



Type 


Drug or Drug Class 

Phenothiazines 


Drug Interaction 
Classification 


CYP 3A4 


( promethazine, 


Contraindicated 


Inhibitors 


prochlorperazine, 
chlorpromazine) 




Ziprasidone 


Contraindicated 




Amiodarone 


Avoid Use/Use 




Alternative 




Macrolides 






( azithromycin, 


Avoid Use/Use 




clarithromycin, 


Alternative 




erythromycin) 






Quinolones 


Avoid Use/Use 




( ciprofloxacin) 


Alternative 




Tricyclic antidepressants 


Avoid Use/Use 
Alternative 




Phenothiazines 




QTc Pro- 
longing Drugs 


(promethazine, 

prochlorperazine, 

chlorpromazine) 


Contraindicated 



Source: Epocrates online database, httpsj/online epocrates. com. This is not a comprehensive list of 
possible drug-drug interactions. Additional drug-drug interactions may be viewed at Epocrates online 
database httpsllonline. epocrates. com. 



ECG monitoring 

• It has been recommended that an ECG be done at baseline and after a 
recent dosage increase, in the presence of liver dysfunction, and as 
otherwise clinically indicated. 9 ' 10 ' 11 ' 12 ' 13 ' 14 ' 15 

• There is much debate on how this can be accomplished in different 
settings (i.e heroin treatment clinics). Recently a Guideline for QTc 
Interval Screening in Methadone Treatment was published in the Annals 
of Internal medicine. It was suggested that ECG should be done prior to 
initiation of methadone, within 30 days of starting treatment then annually 
thereafter. In addition, ECG was recommended with doses exceeding 
100 mg/d or in the case of unexplained syncope or seizures while 
receiving treatment. 9 

Converting to an Alternative Opioid 

Patients may benefit from an alternative medication to methadone when risk 
factors and/or drug-drug interactions outweigh the risks over the benefits in pain 
management. Also, it is important to be aware that not all pain is responsive to 
opioids and be prepared with alternative therapies to prevent continued use or 
escalating doses to potentially harmful levels. When performing the conversion 
it is imperative to keep in mind that one is calculating the total daily dose and 
this must be adjusted to accommodate for dosing intervals, tablet strengths, 
and clinical setting. Also, it is important to recognize that conversion ratios are 
inexact, and dose adjustments for incomplete cross tolerance must be 
accounted for. Table 3 lists other important factors to consider and Table 4 
provides some additional resources. 
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Table 3. Points to consider about equianalgesic conversion ratios 7 
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Table 4. Resources on Converting between Opioids 

Suggestions for Converting among Opioids: 

http:// pharmacy.oregonstate.edu/drug_policy/prescriber_tools/Opioid_Conversio 
n_ Suggestions.pdf 

Equianalgesic dose calculators: 
http://www.globalrph.com/narcoticonv.htm 

(prescriber must fill in box with % dose reduction to adjust for incomplete cross 
tolerance) 

http://www. hopweb. org 

(site states that dose calculated by formula must be decreased by about 30% 
to adjust for incomplete cross tolerance.) 

Additional information on opioid conversions: 
http://www.cancer.gov/cancertopics/pdq/supportivecare/pain/HealthProfessional/ 
!21.cdr/tSection_ 121. 



Educating the Patient 

A well-informed patient is better able to communicate with his or her prescriber 
about possible adverse effects that may be occurring. Consider the following 
key pieces of knowledge to share with your patients: 

• The initial dose may not provide immediate pain relief and a 
breakthrough pain medication may need to be utilized. To aid in dose 
titration, have the patient keep a pain diary with a record of all doses of 
breakthrough pain medication used. 

• Provide reassurance that the optimal dose will be pursued via titration, 
but set realistic expectations since average pain relief is about 30%. 15 ' 16 

• Advise that methadone's analgesia will increase over time, about 1 week 
after initiation or after a change in dose. In other words, pain relief 
during the last few days of that week will be greater than at the first few 
days of the week. 

• Emphasize the need for monitoring and communication during titration 
and maintenance periods and instruct patients on what steps to take if 
increasing or intolerable side effects occur. Patient education materials 
on use of methadone and recognition of side effects are readily available 



from Substance Abuse and Mental Health Administration's (SAMHSA) 
and the FDA at: 

http://www.dpt.samhsa.gov/methadonesafety/prinLmaterials.aspx. 
• An opioid risk tool is available for prescribers which can aid in facilitating 
discussion of issues related to use and mis-use of opioids. This may be 
helpful for opioid naive patients. 

Dr. Lynn Webster, Lifesource Foundation, Salt Lake City, Utah: 
http://health.utah.gov/prescription/pdf/guidelines/ORTwithout_scoring.pdf 

Conclusion 

While many alternative opioids exist in the management of pain, there are 
limited options for patients receiving treatment for opioid dependency. Given 
the potential issues with methadone, its long and variable half-life, time to 
analgesia, and potential cardiac issues, prescribers must carefully select and 
monitor patients who receive treatment from this agent. Not only must the 
patient's medically history be reviewed for potential cardiac complications prior 
to initiating treatment, but monitoring for adverse effects must be an ongoing 
process by both the patient and the prescriber. 

Reviewers: 

Michele Koder. PharmD, CareOregon Assistant Pharmacy Director: Laura DeSimone MS, 
RPh., Hospice and Pain Group Pharmacist .Kaiser Permanente; David tabby, MD, PhD., 
CareOregon Medical Director; Roger Chou, MD, OHSU Associate Professor of Medicine, 
Division of General Internal Medicine; Therese Hutchinson, Policy & Program 
Development Specialist.Addictions and Mental Health Division (AMH). 
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